INTRODUCTION
Yerba Mate (Ilex paraguariens) is the one of the most widely consumed teas in South America. Most plantations are located in Brazil, Argentina, Paraguay and Uruguay. The amount of Yerba Mate consumption and brewing method is linked with the region of origin. In comparison to other teas, Yerba Mate can be prepared with cold as well as hot water. The water added to the tea should cover all the leaves in a cup. It is estimated that to brew one portion of leaves (approx. g), approx.
litre of water is needed (total amount of water with subsequent brews) [ ].
Mate drinking is becoming more and more popular in North America and Europe. The human body is able to synthesize monounsaturated fatty acids. These acids come from palmitic and stearic acid metabolism. Further creation of the double bond is possible only in plants. Plants have two specific enzymes -Δ desaturase and Δ desaturase, which catalyze the formation of unsaturated bonds in oleic acid. Δ desaturase creates a double bond between the th and th carbon atom of oleic acid and form linoleic acid (LA). Δ desaturase adds one more double bound and converts LA to alpha -linolenic acid (ALA). Linoleic acid and ALA are substrates for the further transformation of polyunsaturated fatty acids (PUFA) [ ].
Alpha -linolenic acid is an essential fatty acid in the human diet. Alpha -linolenic acid is a precursor of fatty acids from the omega family. It can be found in the following products: rapeseed oil, soybean oil, linseed oil, nuts and fish. Alpha -linolenic acid concentration in plasma phospholipids, cells and tissues is less than . % of total fatty acids. One of the main roles of this acid is to provide eicosapentaenoic acid and docosahexaenoic acid (DHA). Fatty acids from the omega family, in particularly DHA, has a protective influence for many diseases, such as: cancer, cardiovascular diseases, connective tissue disorders, renal disorders, respiratory disorders, dermatological disorders, cystic fibrosis, Zellweger disease, psychiatric disorders and malaria [ , ] .
Linoleic acid is a precursor of the n family. The main sources of this acid are: sunflower oil, corn oil, soybean oil, coconut oil, flaxseed, nuts, soy, and grape seeds. During the enzymatic changes LA is converted to γ -linolenic acid (DGLA) and then to arachidonic acid (AA). Both DGLA and AA are precursors of eicosanoids, which are important proinflammatory mediators [ , , ] .
MATERIAL AND METHODS

Material
We analyzed diff erent types of Yerba Mate. The samples were mixtures of dried leaves and stalks of diff erent varieties of Ilex paraguariensis. Mixtures were divided by country of origin:
samples were from Brazil (Erua Mate, Mate Green Regular, Mate Green Mass Energy) from Argentina (La Marced De Monte, Taragui Con Palo, Rosamonte Especial, Taragui), and from Paraguay (Colon Tradicional, Indega Especial, La Mejor, La Potente Bio, Mate Pajarito).
Yerba Mate infusions
Infusions were prepared with g of Yerba Mate. There were two types of infusions -cold (room temperature) and hot ( °C). Both hot and cold infusions were made with g of dried leaves and mL of distilled water (to cover all leaves in a cup). Yerba Mate was incubated for min, then mL of the brew was taken for isolation. In the case of hot infusions g of dried leaves were brewed three times at °C, with the same incubation time, water volume and brew volume for isolation. In the results, we isolated samples ( from cold and from hot infusions) from each type of Yerba Mate.
Isolation of free fatty acids
Fatty acids were extracted according to the Folch method [ ]. mL of Yerba Mate infusion was saponified with mL of M KOH methanolic solution at °C for min, and then methylated with mL % solution of boron trifluoride in methanol under the same conditions. Then mL of n -hexane and mL saturated NaCl solution were added. mL of the n -hexane phase was collected for analysis.
Analysis of fatty acid methyl esters
Gas chromatography was performed using an Agilent Technologies A GC System (supelcowax™ Capillary GC Column ( m × . mm, . μm); Supelco, Bellefonte, PA, USA). Chromatographic conditions were as follows: the initial temperature was °C for min, increased at a rate of °C/min to °C ( min), increased at a rate of °C/min to °C ( . min), and then increased at a rate of °C/min to °C for . min, where it was maintained for . min. The total analysis was approximately min, and the gas flow rate was . mL/min with hydrogen as the carrier gas. Fatty acids were identified by comparing their retention times with those of commercially available standards.
Statistical analysis
Statistica . software was used for the statistical analysis, and all results are expressed as mean ± standard deviation.
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As the distribution in most cases deviated from normal (Shapiro-Wilk test), non -parametric tests were used: the MannWhitney U test for comparisons between groups, and the Wilcoxon matched -pair test for related samples, and p < . was considered statistically significant.
RESULTS
Analysis of fatty acids in the Yerba Mate infusions showed significant concentrations of LA and ALA. We did not detect other acids from omega or omega families. Graphs show concentrations of LA ( Fig. ) and ALA (Fig. ) , depending on the temperature of brewing. In both acids we found significant diff erences between successive hot brewing of Mate (p < . ). The statistical diff erences between hot and cold infusions were found only in the concentration of LA (p < . ).
In addition, there was no diff erence between the origin of Yerba Mate and the amount of LA and ALA. The results are presented in table (Table ) .
DISCUSSION
The most common polyunsaturated fatty acids present in food are: alpha -linolenic acid and linoleic acid. These acids are essential for the proper functioning of the body [ ]. Intake of PUFAs is one of the elements of proper nutrition. Daily intake of ALA, compared to the general population of adults, should be approximately g/day. For prevention of cardiovascular disease and neurological disorders daily intake of ALA should be approx. % of daily energy intake (E). This amount corresponds to -g ALA/day for energy intakes -kcal/day [ ]. The European Food Safety Authority reports that ALA intake in European countries averages from
. % E ( . g/day) to . % E ( . g/day). The minimum daily requirement of LA, which helps to avoid deficiency symptoms, averages % of E. In the case of prevention of cardiovascular diseases the daily requirement should be -% E, which is approx. -g LA/day for intakes -kcal/day. In Europe, depending on the country, daily LA intake ranges . -. % E [ , , , , , ] . An important element in a well- C -room temperature, H1 -the fi rst brew at 85°C, H2 -the second brew at 85°C, H3 -the third brew at 85°C
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The content of linoleic and alpha-linolenic acid in different types of Yerba Mate, depending on country of origin and the conditions of the infusion -balanced diet is the ratio of omega to omega fatty acids supply. Socio -economic change which have been made over the past -years, dramatically aff ected changes in the diet in Western countries. Before the technical revolution the omega : omega ratio was approx : [ ]. Increased intake of fat in the diet, reduced consumption of fish, and many other dietary changes caused the ratio of omega to omega estimated at -: (omega : omega ). It turns out that low ratios, such as -: (omega : omega ) have beneficial eff ects in some disorders. These observations were obtained for the treatment of colorectal cancer, asthma, and rheumatoid arthritis [ , ] . Analysis of fatty acids in diff erent types of Yerba Mate has shown significant levels of LA and ALA. The concentrations of the acids present in brews was about.
μg/mL of infusion of LA and ug/mL of infusion of ALA. We also found a low concentration ratio of LA to ALA, which is : . (omega : omega ). It should be noted that drinking litre of Yerba Mate brew (assuming changing the leaves during each brewing), regardless of the country of origin, can partly meet the demand for these acids and lower the ratio of the daily supply of omega : omega . If we assume that the daily demand for alpha -linolenic acid is approx. g/day, the consumption of litre of fresh brew will supply up to % of the recommended daily intake. The minimum daily dose of linoleic acid preventing symptoms of deficiency is g ( % E) [ ].
litre of fresh infusion is able to cover approx. . % of the minimum recommended daily intake. During subsequent brews of the same leaves the amount of both ALA and LA statistically decrease. The question is whether drinking large amounts of Yerba Mate will have a positive influence on our body. On the one hand, we see a positive impact in the prevention of many civilization diseases [ , , , ] . On the other hand, we are finding more and more reports about a positive correlation between consumption of Yerba Mate and cancer incidence [ ]. It is probable that higher risk of cancer incidence (mostly of the head and neck) is associated with high temperature of infusion [ ]. Our study demonstrated that there are no significant diff erences in the amount of alpha -linolenic acid in the cold and the hot brews. In the case of linoleic acid, the cold drink even contains a significantly higher concentration of the acid. This means that drinking cold Yerba Mate we are able to eliminate one of the carcinogenic factors without losing the essential fatty acids. In addition, high temperature promotes fatty acid oxidation, which changes their healthy properties [ ].
CONCLUSIONS
Drinking Yerba Mate can supply alpha -linolenic acid and linoleic acid, which are essential in a well -balanced diet. For individuals who regularly consume Yerba Mate it can be an important source of PUFA supplementation. The most preferred way to brew the tea is cold infusion, which delivers the highest dose of unchanged PUFAs. This method of brewing also reduces the gastrointestinal exposure to high temperature and thus reduces the risk of cancer incidence.
